Introduction
For the purpose of this review, nonhibernating bats are defined as either physiologically incapable of undergoing sustained hibernation or normally confined to geographical regions wherein the environment does not elicit torpor or sustained hibernation.
Nonhibernating bats (Gopalakrishna, 1948; Wimsatt & Trapido, 1952; Vamburkar, 1958; Mutere, 1968a, b;  Dwyer, 1970; Wilson & Findley, 1970; Fleming, Hooper & Wilson, 1972; Medway, 1972; Wilson, 1973; Krutzsch, Watson & Lox, 1976; Myers, 1977) , display a variety of reproductive patterns even though environmental cues often seem subtle and seasonally is poorly marked. Fleming et al (1972) and Wilson (1973) , utilizing the distinct and different female reproductive patterns of neotropical bats, arranged their breeding cycles into four broad categories ("aseasonal polyoestry", "seasonal polyoestry", "bimodal polyoestry" and "seasonal monoestry")· If one examines the available literature describing the reproductive cycles of the Old World nonhibernators, the above categories each appear to have their Old World counterparts.
Although the interrelations that exist between segments of the male and female reproductive processes are poorly known, it certainly must be true that not all sexual behaviour is initiated by the female solely as the result of onset of oestrus (heat) . It (Gopalakrishna & Madhavan, 1971; Racey, Suzuki & Medway, 1975; Myers, 1977) wherein spermatozoa are stored in the uteri of nonhibernating species much the same as in hibernating Myotis lucifugus (Wimsatt, Krutzsch & Napolitano, 1966 (Tamsitt & Mejia, 1962) and A. lituratus (Tamsitt & Valdivieso, 1965) (Richardson, 1977) . It is possible that this delay in ejaculation permits the spermatozoa to undergo capacitation or some other physiological preparative process essential for successful fertilization. Tylonycteris pachypus and T. robustula (Medway, 1972) also undergo early testicular regression with sperm storage in the epididymides until copulation. In Rhinopoma kinneari the testes are always abdominal and spermatogenesis occurs during an apparent inactive physiological (torpor?) period (Kumar, 1965) . Although Rhinopoma is seasonally monoestrous, spermatozoa are retained by the male in the epididymides and ampullary glands throughout the year.
The male accessory sex organs show great plasticity in form and species distribution. These glands (prostate, seminal vesicle, ampullary, urethral and Cowper's) contribute various substances (fructose, citric acid, sialic acid and zinc) to the ejaculate (Rajalakshmi & Prasad, 1970; Krutzsch et al, 1976; Mokkapati & Dominic, 1976 (Matthews, 1941 (Beck & Lim, 1973) , Stenonycteris lanosus, Myonycteris torquata wroughtonia, Epomophorus labiatus, Epomops franqueti, Micropteropus pusillus (Kingdon, 1974; Okia, 1974a, b) , Rousettus aegyptiacus (Mutere, 1968a) , and Cynopterus brachyotis (Lim, 1970 (Mutere, 1968a, b) , R. leschenaulti (Gopala¬ krishna, 1969) , Epomophorus anurus (Okia, 1974b) and Micropteropus pusillus (Jones, 1972) .
Aseasonally 'monoestrous'. Males may have spermatozoa in the testes and epididymides for several months but exhibit only a single breeding period after which their reproductive organs involute and spermatozoa are lost. These species have been described as monoestrous breeders: Pteropus geddei, P. eotinus Groóme, 1940) , P. g. giganteus (Marshall, 1947; Moghe, 1952) , P.poliocephalus, P. gouldi, P. scapulatus (Nelson, 1965) , P. comorensis, P. voeltzkowi (Kingdon, 1974) , Eidolon helvum (Mutere, 1965 (Mutere, , 1967 (Mutere, , 1968b Jones, 1972; Kingdon, 1974; Fayenuwo & Halstead, 1974) .
Family Rhinopomatidae
The mouse-tailed bats occur from North Africa east through southern Asia to Sumatra (Koopman & Jones, 1970 (Kitchener, 1973) . Testes vary in position: scrotal in summer and abdominal at other times. Taphozous nudiventris of India and Iraq (Basra, 1967) are also mono¬ estrous although those of Iraq inseminate in the fall and these stored spermatozoa result in spring fertilization. Indian bats apparently do not become inactive during winter. Females ovulate and become fertilized in the spring. There is at least one neotropical species, Saccopteryx bilineata, described as being seasonally monoestrous (Wilson, 1973) but nothing has been published concerning the male cycle.
Aseasonally 'polyoestrous'. The male gametic cycle in Taphozous longimanus is continuous and breeding probably occurs year-round in view of the presence of pregnant females in all months of the year. The accessory organs and testes have only been described for one point in time (Gopalakrishna, 1955; Murthy, 1969) .
Family Nycteridae
The slit-faced bats occur in Africa (except in the Sahara Region, Madagascar and Arabian coast), Malayan Peninsula, Sumatra, Java, Borneo and adjacent islands (Koopman & Jones, 1970) . The male reproductive tract of Nycteris consists of paired testes, ampullary, prostate and Cowper's glands. In N. luteola (Matthews, 1939) and N. hispida (Matthews, 1941) (Verschuren, 1957) (Ramakrishna, 1951; Ramaswamy, 1961 (Douglas, 1967 (Matthews, 1941; Mutere, 1970; Menzies, 1973 , Kingdon, 1974 . This species is thought to be seasonally monoestrous throughout its range, with the testes smallest in July and largest in November. Brosset (1968) reported that H. coffer experiences two breeding cycles in Gabon, Africa, in respect to the equator, one occurring in March, related to the northern spring, and the other in October in conjunction with the southern spring. Menzies (1973) found that the weight of the testes was minimum in May and maximum in November and recorded that testes undergo spermatogenesis beginning in May and the seminiferous tubules and epididymides are sperm-filled in November. Spermatozoa are gone from the testes in December and only a few remain in the epididymides. Other rhinolophid species, Hipposideros commersoni, H. cyclops (Lang & Chapin, 1917;  Kingdon, 1974) and Triaenops afer (Matthews, 1941) , are also considered to be seasonally monoestrous. Their testicular development is greatest in December and the testes are involuted in June-July. Menzies (1973) also ascribed seasonal monoestrous behaviour to Rhinolophus landeri; testes reaches maximum size in December and regressed to a minimum in July. The testicular spermatogenic cycle was followed by sperm storage in the epididymides. Spermatozoa were available and remained so for mating in R. landeri over a longer time than for Hipposideros coffer. Menzies (1973) Reproductive cycles in males can be separated into three basic patterns on the basis of the female oestrous cycles (Wilson, 1973) .
Seasonally 'monoestrous'. The studies of Bradshaw (1961, 1962) (Wilson, 1973) .
Aseasonally 'polyoestrous'. The continuously repeated female breeding cycle with the resultant year-round reproduction in Desmodus rotundus was first described by Wimsatt & Trapido (1952) (Carter, 1970; Fleming etal, 1972; Wilson, 1973) .
Bimodally 'polyoestrous'. Fleming et al (1972) and Wilson (1973) suggest that many phyllostomatid species conform to this breeding scheme. Carter (1970) remarks that most phyllostomatids are polyoestrous. From data accumulating it would seem that two or more annual reproductive cycles is the dominant pattern.
The evidence concerning the male reproductive pattern is less abundant but the data, when available, suggest that males are capable of reproductive activity throughout the year. Tamsitt & Valdivieso (1963 , utilizing histological techniques on A. lituratus obtained over a 17-month period, concluded that males are capable of reproductive activity at any time of the year and that the male reproductive pattern is acyclic. They found no correlation between interstitial cell size or number and the reproductive condition. Cells were always small and few in number, a condition also described in Artibeus jamaicensis (Tamsitt & Mejia, 1962 Fig. 4 ).
There are only two published accounts of male reproduction in Natalus stramineus from Mexico. Hall & Dalquest (1963) (Koopman & Jones, 1970) .
The morphology of the male reproductive tract of the vespertilionids is exceedingly variable. The shape, size and number of the individual components of the accessory sex glands often differ dramatically between genera. Glands may be doubly paired, paired or single, and one or another (urethral, seminal vesicle or ampullary) may be lacking.
Reproductive activity in males can be separated into basic patterns which are in phase with similar periodicity expressed by the females (Wilson, 1973) .
Seasonally 'monoestrous'. There are a number of nonhibernating vespertilionids that exhibit a single annual reproductive cycle. These species are usually found in regions where winter temperatures are mild or the year-round variation in seasonality of the environment (moisture, temperature, length of day) is greatly reduced. There is no standard reproductive mode, but there is an annual sexual rhythm which is usually in near synchrony with the female reproductive events. In those species studied to date, Lasiurus ega Paraguay: Myers, 1977) ; Scotophilus wroughtoni (India: Gopalakrishna, 1948) ; Tylonycteris pachypus and T. robustula (West Malaysia: Medway, 1972) ; Miniopterus australis (New Hebrides: Baker & Bird, 1936; East Malaysia: Medway, 1971 ; Australia: Richardson, 1977) , the male cycle (although possessing unique species variations) in general demonstrates that testicular hypertrophy, gametogenesis and epididymal enlargement are closely related to and probably direct the nearly simultaneous hypertrophy and secretory cycle of the accessory sex glands. These male changes usually occur close to female oestrus. Sperm storage in the female oviducts of T. robustula and T. pachypus in West Malaysia (Racey et al, 1975) and in the uterus and oviducts Pipistrellus ceylonicus (Gopalakrishna & Madhavan, 1971 ) are thought to ensure successful fertilization when oestrus is less synchronized.
'Polyoestrous'. Species have been described that may cycle two or three times annually. However, within those populations that produce two or more litters, there seems to be a decline of productivity (Myers, 1977) and a tendency towards less synchronized parturition peaks (Wilson & Findley, 1970) as the year progresses, with total reproductive abstinence for a period resulting in fewer young produced at times less favourable for food production.
The species studied to date that have been defined as polyoestrous include examples from both the Old and New World: Myotis adversus (Australia: Dwyer, 1970 ), M. nigricans (Paraguay: Myers, 1977; Panama Canal Zone: Wilson & Findley, 1970) ; M. albescens (Paraguay: Myers, 1977) and Eptesicus furinalis (Paraguay: Myers, 1977 (Kingdon, 1974 (Kingdon, 1974) . Braestrup (1933) 
